Peroxidase-like activity of lipoxygenases: different substrate specificity of potato 5-lipoxygenase and soybean 15-lipoxygenase and particular affinity of vitamin E derivatives for the 5-lipoxygenase.
Potato 5-lipoxygenase (5-PLO) catalyzes the reduction of 13(S)-hydroperoxy-9Z,11E-octadecadienoic acid (13-HPOD) in the presence of vitamin E. I mol of vitamin E is required to consume 2 mol of 13-HPOD. The mechanism of the 5-PLO-catalyzed oxidation of vitamin E by 13-HPOD is similar to that previously established for the soybean 15-lipoxygenase (L-1)-catalyzed oxidation of phenidone by 13-HPOD, and seems to involve a one-electron reduction of the O-O bond of 13-HPOD. 5-PLO and L-1 exhibit very different substrate specificities and pH profiles for their peroxidase-like activity. Actually, among the 20 compounds containing various reducible functions and the 10 derivatives of vitamin E which have been studied, only four products containing hydrophobic long chains, ascorbic acid 6-palmitate, the trolox esters of octanol and undecanol, and vitamin E exhibit high peroxidase-like activities for 5-PLO. On the contrary, much more compounds, even not very hydrophobic, are good substrates for the peroxidase-like activity of L-1.